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Abstract: Manufacturing endeavors to produce high quality products at a lower cost to remain 
competitive in the market. Products can be manufactured using different manufacturing methods, such 
as machines, etc. Grinding is one of the most common processing processes used in surface making by 
faster removal of materials and good surface quality. The basic objective of metal cutting is to solve 
practical problems related to effective and accurate removal of metals from the workpiece. It has been 
recognized that reliable quantitative predictions of different technological performance measures, 
preferably in the form of comparisons, are necessary to develop improvement strategies for selecting 
cutting conditions in the planning of operations. In this thesis, experiments will be conducted to improve 
the quality of aluminum alloy working surface using carbide tips. The type is the nose tip of the bull. A 
series of experiments will be performed by changing the cutter parameters, speed, feed rate and cut 
depth. The speed is 800 rpm, 1000 rpm and 1200rpm. Application rates are 150mm / min, 200mm / min 
and 250mm / min. The cutting depth is 0.5mm, 1.0mm, and 1.5mm. The Taguchi method is used to 
determine the effect of process parameters and to determine the relationship between speed, feed and cut 
depth in relation to the large machining factor, surface finish. Micro-validation checks appear to be good 
under the agreement with experimental data. 
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I.  INTRODUCTION 
MILLING: The milling tool is one of the basic 
operations. In this process, the workpiece is fed 
into a rotating cylindrical tool. The rotating tool 
includes a few cutting edges (the multipoint cutter). 
The natural axis of the feed rotation given to the 
pieces is a segment of the milling process that is 
visible from other operations on the idea of the 
direction between the machine axis and the feeding 
cycle, but in different processes such as drilling, 
milling , etc. The device is fed in the parallel 
direction of the spindle [1]. The crimper used in the 
milling process is known as the milling cutter, 
which consists of a few edges called teeth. The tool 
of the machining tooling is defined by generating 
the required relative motion between the plate 
segment and the tooling as the milling tool. The 
relative motion is determined under highly 
controlled conditions. 
OBJECTIVES: After studying this unit, you ought 
to be capable of apprehend 
• advent and running precept of milling gadget, 
• different type of milling operations, 
• one-of-a-kind type of milling gadget and their 
principal components, 
• specifications of milling machines, 
DIFFERENT TYPES OF PERIPHERAL 
MILLING: Peripheral milling is also classified on 
the idea of the rotational path of cutter, as up 
milling and down milling. 
UP MILLING: It is also known as traditional 
milling in this situation movement of cutter tooth is 
contrary to the route of feed motion. 
DOWN MILLING: It is likewise called climb 
milling. In this example route of cutter motion is 
the same so that of direction of feed movement.  
FACE MILLING: In the face of grinding the face, 
the axis of the mill remains vertically on the 
surface of the earth. In this case, the motion is cut 
by cutting the edges of each side (stopping and out 
of the doors) from the milling pieces [2]. 
Depending on the relative geometry of the mother 
cutter and milling, the face grinding is different as 
specified below. 
 
Fig 1.1 face milling 
PRINCIPAL PARTS OF A MILLING 
MACHINE: Generally, the columns and the knee 
grinding machine are considered as a normal 
milling machine. The main components of a typical 
milling tool are described below. The base provides 
relaxation to all the components of the milling 
machine with the column. Is a product of gray iron 
by casting [3]. Column is a form of solid long 
vertical container. It houses using the spindle 
mechanism, the knee office is also tied to the guide 
column roads. 
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KNEE: Knee may be adjusted at a height on the 
column. It houses the feed mechanism of the table 
and other controls.  
SADDLE: Saddle is located at the top of the knee. 
Saddle presents guide ways for the movement of 
the desk. 
TABLE: A table is located in the hall. It has "T" 
slots in the form of a work clamp. Office moves 
(feed movements) are given in a very tight manner. 
The arm of the arm extension extends to the 
column and serves as the carrier of the tree. This 
arm is adjustable so that the aid can be made less 
near the cutter. There may be many airlines on the 
stent. 
CUTTING PARAMETERS: There are three 
parameters cut off before everything is controlled 
in a milling process. These three parameters are 
partition, speed, feed rate and limit intensity. These 
parameters are described below. 
CUTTING SPEED: Cutting speed of the cutter is 
the linear velocity that is attributable to the 
operation. It is expressed in meters according to the 
minute. The reduction rate can be deduced from the 
above formula. 
V = Cutting pace (linear) in meter in keeping with 
minute, and 
n = Cutter velocity in revolution in step with 
minute. 
Spindle pace of a milling device is chosen to 
provide the desired peripheral speed of cutter. 
FEED RATE: The drawings are made by cutting 
the plates under the rotary milling cutter procedure 
[4]. It is understood that the rotor cutter remains 
constant and that it is given to the workpiece by the 
table. General nutrition is expressed in three ways. 
FEED PER TOOTH 
It is the gap traveled through the paintings piece 
(its advance) among engagement by way of the 2 
successive tooth. It is expressed as mm/tooth (toes). 
FEED PER REVOLUTION 
Travel of labor piece at some stage in one 
revolution of milling cutter. It is expressed asmm 
rev. And denoted by f(rev). 
II.  METHODOLOGY 
Taguchi Method: Taguchi method is applied using 
d. Genichi Taguchi, Japanese Quality Management 
Consultant. The method examines the idea of the 
quadratic loss characteristics and uses a statistical 
measure of total performance, referred to as the 
signal to noise ratio (S / N). S / N takes into 
account average and change. S / N is the ratio of 
the signal to the standard deviation (Noise). The 
ratio depends on the pathological properties of the 
product / technique to be improved. The common S 
/ N ratios used are as follows: Nominal is Best 
(NB), Lower Better (LB) and Higher Better (HB). 
In this project, experiments were designed using an 
orthogonal array of taguchi L9. The software used 
for DOE (test design) is Minitab17. The project 
contains several tactics that can be described 
separately in the methodology.  
Input parameters and their stages 
 
SURFACE FINISH VALUES 
 
TAGUCHI PARAMETER DESIGN FOR 
TURNING PROCESS: In order to identify the 
process parameters affecting the selected machine 
quality characteristics of turning, the following 
process parameters are selected for    
 
Results: Using the random distribution technique, 
the sample was transformed and the cutting forces 
were measured using a three-dimensional 
dynamometer. The experimental data for the 
cutting forces is reported in the tables. The 
nutritional strength and radial portion are less 
favorable than the quality characteristics of the 
treatment. The S / N ratio for this type of response 
is presented below: 
III.  TAGUCHI ORTHOGONAL ARRAY 
 
OBSERVATION: The following are the 
observations made by running the experiments. The 
cutting forces are measured using dynamometer. 
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CUTTING FORCES, SURFACE FINISH 
 
OPTIMIZATION OF SURFACE FINISH 
USING MINITAB SOFTWARE 
Design of Orthogonal Array : First Taguchi 
Orthogonal Array is designed in Minitab15 to 
calculate S/N ratio and Means which steps is given 
below: 
FACTORS 
 
 
OPTIMIZATION OF PARAMETERS 
 
 
Analyze Taguchi Design – Select Responses 
 
IV.  RESULTS 
The Taguchi method emphasizes the importance of 
changing the response using the S / N ratio, which 
reduces the qualitative inequality in quality due to 
the uncontrollable parameter. Cutting strength is a 
quality advantage with a smaller concept. S / N 
ratio for smaller sizes is better: 
S/N = -10 *log(Σ(Y2)/n)) 
Where n is the number of measurements in a 
trial/row, in this case, n=1 and y is the measured 
value in a run/row. The S/N ratio values are 
calculated by taking into consideration above Eqn. 
with the help of software Minitab 17. The force 
values measured from the experiments and their 
corresponding S/N ratio values are listed in Table 
 
Analysis and Discussion: Regardless of the 
category of the performance characteristics, a 
greater S/N value corresponds to a better 
performance. Therefore, the optimal level of the 
machining parameters is the level with the greatest 
value. 
Spindle Speed :- The effect of parameters spindle 
speed on the surface finish is shown above figure 
for S/N ratio. So the optimum spindle speed is 
1800 rpm.  
Feed Rate :- The effect of parameters feed rate on 
the surface finish is shown above figure S/N ratio. 
So the optimum feed rate 250 mm/min.  
Depth of Cut :- The effect of parameters depth of 
cut on the surface finish is shown above figure for 
S/N ratio.So the optimum depth of cut is 0.6mm 
V.  CONCLUSION 
In this endeavor to take advantage of the Tagucci 
technique to optimize cutting standards during 
6061 high-speed aluminum alloys using cement 
cutting tools. The cutting parameters are cutting 
speed, feeding speed and cutting depth for grinding 
aluminum parts. In this work, the optimal 
parameters of the speed are 800 rpm, 1000 rpm and 
1200 rpm, the feed rate is 150mm / min, 200mm / 
min and 250mm / min and cutting depth is 0.5mm, 
1.0mm and 1.5mm. The experimental work is done 
by looking at the above parameters. The surface 
finishing is verified and the materials are removed 
empirically. By observing the experimental results 
and TAGUCHI, the following conclusions can be 
drawn: To make the final surface better, the 
optimum parameters are speeds of 1200 rpm, feed 
speed - 200mm / min and cutting depth - 0.4mm. 
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